Cytotoxicity of Aspergillus fumigatus culture filtrate against macrophages.
Aspergillus fumigatus causes serious, life-threatening human infection, and is one of the most important pathogenic fungi. Little is known, however, about its mechanism of infection or its virulence factors. To learn about its virulence factors, the effect of the culture filtrate of A. fumigatus on macrophages was studied. When cocultured with A. fumigatus in 96-well microplates, murine peritoneal macrophages showed significant morphological changes indicating serious cellular damage, even when the macrophages were not in direct contact with the fungus. Then culture filtrates of Aspergillus spp., A. fumigatus, A. flavus, A. terreus and A. niger, were prepared by culturing the fungus in 96-well or 24-well microplates for 24 h, and the effect of the culture filtrates was determined by culturing macrophages with or without culture filtrate. When cultured with the culture filtrate of A. fumigatus at a concentration of 1% or higher, macrophages demonstrated significant morphological changes, leading to their death. Treatment with heat greatly lowered the activity of the culture filtrate. In contrast, culture filtrates of A. terreus and A. flavus showed no detectable effect on macrophages, whereas A. niger did display a similar, but much weaker effect. Our study strongly suggests that A. fumigatus releases a toxic product (s) in the medium very rapidly, and this may be critically involved as the virulence factor in human infection, at least in part, by causing serious injury to macrophages.